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TOM TAT

Trong truyén déng vo cép, viéc diéu khién chinh xac ty sb truyén dap (ng kip thdi cac diéu kién tai trong thay
ddi 1a nhiém vu hét strc quan trong. C6 nhiéu phwong phap digu khién, nhwng didu khién nhd hé thdng thay lwc thay
tinh dwoc xem nhw mot lwa chon tdi wu. Truyén dong dién - thdy lwe dwoc ddc trwng bdi kha nang truyén lwc I&n,
didu khién diéu chinh vi tri chinh xac va kha nang tw ddng héa cao. Bai bao 1a két qua md hinh héa va tinh toan mé
phdng hé théng diéu khién — truyén déng dién — thay lwc st dung van tuy dong 2 cap, véi muc dich diéu khién, didu
chinh vj tri xi lanh thay lwc, tac dong lam thay ddi vo cAp ty sb truyén cta bo truyén dong dai bién téc trén hé théng
truyén lwc clia may kéo.

T khoa: Dai bién toc hinh V, truyén dong v cép, van tuy déng.

Control the Ratios of Continuously Variable Transmission by 2 Level Sevo Valve

ABSTRACT

In continuously variable transmission, accurate control of gear ratios matching well with loading conditions is of
crucial importantance. There are many methods of control, of which control by hydrostatic hydraulic system is
considered as an optimal choice. Electricity — hydraulics transmission is characterized by the ability to transmit large
forces, adjust the position control accuracy and automation capabilities. This article reports the results of modeling
and simulation control systems, adjusting the position to control the ratio of V-belt variator using electricity —

hydraulics system by servo valve.
Keywords: CVT, servo valve, V-belt variator.

1. DAT VAN DE

Ti s6 truyén cta bo truyén dong dai vo cap
dudc xac dinh qua vi tri tuong d6i cta day dai
khi cac banh dai dAn dong di chuyén dudi tac
dong cta luc ép. Cac gia tri ty s6 truyén thay déi
tl i, dén i, dude xac lap théng qua viéc diéu
khién chinh x4c nhu mong muén vi tri phan di
dong ctia banh dai cht dong.

Truyén dong dai thang ban rong vo cap cb
dac diém két ciu va cac quan hé déng luc hoc
kha phtc tap lién quan dén qua trinh thay déi
ty s6 truyén (Erxleben, 1984). Cac két qua
nghién ctu vé diéu khién ti s6 truyén cta bd
truyén doéng dai vd cap chu yéu tap trung cho
dai xich hodc dai day kim loai, viéc nghién ctu

anh hudng cua cac yéu to két cau, dic tinh hé
théng diéu khién — truyén déng dién — thay luc
dén qua trinh hoat déng ctia truyén dong dai
ban réng vo cap va hé thong truyén luc may kéo
van chua dugc quan tdm va giai quyét day du.

Trén co s6 tiép noéi cac cong trinh nghién
ctiu da cong bd (Bui Viét Dic & cs., 2011; Bui
Viét Ptc va Nguyén Coéng Thuat, 2013), nhim
x4y dung c¢d sé 1y thuyét cho viée diéu khién tu
dong truyén lyc vo cap cho may kéo nhd, bai bao
tap trung nghién cttu, md hinh héa va mé phéng
phuong 4n diéu khién vi tri piston xi lanh thuy
lyc théong qua van tuy dong, khdo sat va phan
tich danh gia qua trinh diéu khién su thay déi
ty s6 truyén ctia bo truyén dong dai ban rong vo
cép lép trén may kéo céng suét nho.
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2. MO HINH HOA HE THONG

Mot hé thong diéu khién vi tri thiy luc dién
hinh bao gbm mét ngudn cung cip ning lugng
thuy luc, van diéu khién luu lugng, xi lanh
truyén dong, cac cam bién va bd diéu khién dién
t. Bo diéu khién st dung phucng thic diéu
khién theo sai léch, tao ra tin hiéu diéu khién

mong mudn, dudc xac dinh bdi cac tin hiéu 15i
giam xudng bing khong.

2.1. M6 hinh héa hé théng
Xi lanh: St dung xi lanh vi sai tac déng kép

Phuong trinh gia t6c chuyén dong cuaa
F-F-F,—-F

" _ _ _ piston: a = e (1.1)
van phan phé1 tu su sai léch gitta gia tri mong m
mudn va gia tri do dudc cia dai lugng can diéu F=A.p
2 N .2 N . X 1 -M
khién. Van tuy dong diéu khién duong dau thuy
lyc ra — vao xi lanh cho dén khi dat dude vi tri F,=A.p,
Nguén
thiry lye
TH vao - -
—¥| Pigntrdic Van tiry Xi lanh Bémuven || |
vl tri déng thiv luc a1 vo cap

Hinh 1. So dé hé théng thiy luc didu khién vi tri

—

Ppg=cony

Hinh 2. So d6 nguyén 1j hé thong diéu khién va truyén déng dién — thiy luc

Ghi chi: p,, p; F;, F; A, A,,- ap suat, ap luc, dién tich tac dong cia hai buéng xi lanh; Q,,Q,- Iuu lugng vao va ra xi lanh; s-
hanh trinh dich chuyén cta con trugt diéu khién; Q,,, Qe Q1 Qs,- luu Iigng ra va vao van diéu khién; i- dong dién diéu
khién; T- thung chita; Ppo- ngudn ddu thiy luc; v,s,- van toéc va hanh trinh piston; Fy,- Iuc 10 xo; F,,.- Iuc ma sat.
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F,, — 14 luc ép chia banh dai bi dong, thoa
man diéu kién dai khéng trugdt trong dai ti s&
truyén tng véi cong suat truyén cuc dai cua
may kéo(30 ma luc)

F,=F +Cx

F.- luc ma sat:

F.. = k.v,

Cap diéu khién trudc ctia van ti 1é:

S =K. (1.2)

C4p diéu khién chinh caa van ti 1& (Richard
Poley, 2005):

+ Q; =Kp Az /Pog — P sign(Py, —P1) (1.9)
+ Qla = kDr'Ala'\/ﬁl (1-4)
+ Q2a = kDr'AZa'\/FZ (1-5)

Khoi diéu khién
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+ Q; =kpi-Ay =, Pog = P-sign(Py, —P,) (1.6)

+Q =Qz-Qs
+Q,=Q,, —Qy;

d.z.(s, +s) khi s>-s,
Az :{o khi s<-s,

a

a

z

{
{

1.7
(1.8)

d.z.(s,, +S) khi s> -s,,
0 khi s<-s,

d.z.(s,—s) khi s>s,

0 khi s<s,

d.z.(s,, —s) khi s>s,,

0 khi s<s,,

2.2. So d6 m6 phong

AL S AN 0
—T> Kys > ]
I D—_:I Kpr-Az 4/ Pog — P 8ign(Ppg — P1)>—1

Qla

P,
j T A P
o> Ala - kDr~Ala~\/El /

N Ay kor-Ayz[Pog — Py Sign(Pog — Py) 5
2z

i A,
T _A_ i kDr.Aza.:]P2 \ Qe

747



Diéu khién ty sé truyén cla truyén dong v c&p nhé van tiy dong 2 cap

\/

Khdi xi lanh
ol vie
: —>
i v
! Q 1
! +) LS
! ( Qg V.0
| Q
i )
i QVI
i QVZ
i Q2 l QgZ
! <+;
! V2o Vv,
P
i ) p2

3. KET QUA KHAO SAT

Két qua khao sat 1a cac dic tinh biéu dién
su thay d6i cac thong s6 dic trung cho hé thong
diéu khién dién - thuy luc, dua trén cac tinh
toan diéu khién ty s6 truyén cta bd truyén dong
dai vo6 cip ban rong c6 kha ning truyén céng
suét t61 30 ma luc; cac théng s6 cta thiét bi thiay
lyc 18y tit Catalog cua hing Yuken - Han Quéc
(Yuken Kogyo).

Nhan xét:

Tin hiéu diéu khién 1a xung dang béc c¢6 bién
do 20mm. Tac dong tédng tu 0 1én 20mm tuong
ing v6i qua trinh md van c4p dau vao khoang 1,
xa d4u ti khoang 2 cta xi lanh, hanh trinh caa
piston dap ting chinh xac theo yéu ciu cua tin
hiéu vao, véi thoi gian dap ting nho, bién d6 dao
dong cuc dai khong 16n (46 1éch cuc dai truée khi
on dinh 14 4,5mm). Sau 0,2 gidy trong d6 thoi
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gian diéu chinh ctia hé thong 1a 0,15 gidy, hanh
trinh cta piston dat gia tri 6n dinh. Van toc cuc
dai ctia piston 1a 460 mm/s, dao dong ap sudt cua
qué trinh chuyén tiép ndm trong pham vi cho
phép. Duéi tac dong nay gia tri ty s6 truyén ctua
truyén dong dai vo c&p thay d6i kha én dinh ti 2
dén 1 trong thoi gian 0,2 gidy.

Tac dong gidm hanh trinh tit 20mm xudéng
0 tuong tng véi qua trinh mé van cédp dau cho
khoang 2, xa d4u ti khoang 1 ctia xi lanh thuy
lyc, hanh trinh tra vé cta piston cé su hd trg
ctia luc 10 xo, tuy nhién nhd cac tac dong lién
quan dén dic tinh cta van thuy luc tac dong
kép, nén téc do dich chuyén cta piston khéng
thay d6i nhiéu, qua trinh dap tng va chuyén
tiép ctia hé thong tuong tu nhu hanh trinh tac
dong ting. Ty sb truyén cta truyén dong dai vo

cép tang on dinh tir gia tri 1 dén 2.
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Hinh 5. Luu lugng cAp va xa dau (1. Luu lugng vao xi lanh; 2. Luu lugng ra xi lanh)
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Hinh 7. Van téc hanh trinh piston
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Hinh 6. Ap suat ddu hai khoang cua piston
(1- Ap suat khoang 1 ctia xi lanh; 2- Ap suat khoang 2 ctia xi lanh)
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Ty so truyen CVT

Hinh 8. Ty s6 truyén ctia truyén dong dai ban rong vo cap

4. KET LUAN

Bai bao da xiy dung m6 hinh mé phdng qua
trinh diéu khién ti s§ truyén cho truyén dong
dai vo cap. Cac két qua tinh toAn moé phdéng cho
thay hé thong diéu khién hoat dong kha linh
hoat va kip thoi (thoi gian tré cho hanh trinh
20mm 1a 0,2 gidy, van toc cuc dai cho hanh
trinh tién 14 480mm/s), dap tng dudc yéu cau

o R ’ , . , . 9 A
diéu khién chinh xac vi tri cha piston, ti s6

truyén cua truyén dong dai vo cip thay d6i 6n
dinh, pht hop véi cac tac dong diéu khién. Nhu
vay, viéc st dung van tuy dong trong hé théng
diéu khién 1a phuong an hop ly.

Qua trinh khdo sit chua tinh tic dong phat
sinh trong hé théng thuy luc nhu dic tinh dong
chay phtic tap cia van va ma sat ndi bo trong bo

truyén dong.
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Két qua md phdéng c6 thé dude st dung dé
lya chon thiét bi, xay dung va thiét k& mach diéu
khién, hiéu chinh va danh gi4 hé thong thuc.
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